Two new terpenoids, ambrosanoli-10(14)-en-11,12-diol (1), a sesquiterpene named quadrijugol, and a pregnane steroid, 3β,4β-dihydroxypregnan-16-one (2), were isolated from the stem and leaves of Trichilia quadrijuga, along with eleven known compounds, spathulenol, kudtdiol, 2β,3β,4β-trihydroxypregnan-16-one, bourjotinolone B, piscidinol, niloticin, dihydroniloticin, β-sitosterol, 3-O-β-D-glucopyranosyl-sitosterol, itesmol and stigmasterol. Structures were elucidated by spectral data analysis, mainly afforded by 1 H and 13 C NMR (1D and 2D NMR HMQC, HMBC, NOESY and COSY) and mass spectra.
The Meliaceae family has attracted much interest among bioproduction phytochemists because of its very complex and diverse chemical structures and its biological activity, mainly against insects [1, 2] . The Trichilia genus (Meliaceae) includes about 230 species distributed throughout tropical America which are recognized for their significant economic importance and high commercial value. The genus is rich in terpenoids, including triterpenes, limonoids, steroids and other terpenes derivatives [3] .
To the best of our knowledge, the literature report no chemical investigation or biological activity evaluation of T. quadrijuga. This stimulated our interest in the present work, involving isolation and structural elucidation of the constituents of the stem and leaves of this species.
In the present paper, we describe the isolation and characterization of a new sesquiterpene with a basic ambrosanolide skeleton, named quadrijugol (1), a novel pregnane steroid, 3β,4β-dihydroxypregnan-16-one (2) , along with the known compounds spathulenol [4] , kudtdiol [5] , 2β,3β,4β-trihydroxypregnan-16-one [6] , bourjotinolone B [7] , piscidinol [8] , niloticin [8] , dihydroniloticin [8] , sitosterol, 3-O-β-D-glucopyranosyl sitosterol [9] , itesmol [10] and stigmasterol from 13 C NMR spectral data. The fragments seemed to justify the principal peaks observed in the mass spectrum of this compound (Scheme 1) and are compatible with the carbon skeleton of the ambrosanolide type [11] . The oxidation of Me-14, common in the ambrosanolide skeleton [11] , was observed by the presence of signals corresponding to an exocyclic double bond located between carbon atoms C-10 (δ C 150.91) and In the 1 H NMR spectrum, two doublets were observed at δ H 3.55 (J = 10.5 Hz) and δ H 3.42 (J = 10.5 Hz), characteristic of a methylene group linked to two carbinolic carbons (diol vicinal), corresponding to the signals at δ C 68.54 (CH 2 -12) and 73.79 (C-11) in the 13 C NMR spectrum, suggesting the presence of two hydroxyl groups. The HMQC spectrum allowed us to confirm these direct correlations (Table 1 ) through the signals corresponding to CH 2 -12: δ C 68.54 with the two doublets observed at δ H 3.55 (J = 10.5 Hz, 1 J CH ) and δ H 3.42 (J = 10.5 Hz, 1 J CH ); this deduction was corroborated by the long-range correlations of C-11 (δ C 73.79) with both 2H-12 (δ H 3.55 and 3.42, 2 J CH ) and with 3H-13 (δ H 1.12, 2 J CH ) and CH 2 -12 (δ C 68.54) with 3H-13 (δ H 1.12, 3 J CH ) observed in the HMBC spectrum (Table 1) .
Thus, these data allowed us to recognize the presence of hydroxyl groups at C-11 (δ C 73.79) and C-12 (δ C 68.54), in agreement with the fragments attributed to m/z 221 and m/z 203. The fragmentation reactions proposed to justify the formation of these and other fragments are summarized in Scheme 1. The relative stereochemistry of 1 was determined from the spatial dipolar interaction revealed by the 1 H-1 H-NOESY spectrum, summarized in Figure 2 . (1) . Arrows denote the main NOESY correlations.
The 1 H-1 H-NOESY spectrum of 1 allowed characterization of the ring-junction (CH-1 with C-5) of the bicyclic system involving the seven and five-rings as trans. The relative stereochemistry indicated in 1 was deduced by the spatial dipolar interaction observed in the 1 H-1 H-NOESY spectrum between: H-14a with 3H-13, H-2a and 3H-15. The absence of spatial interaction between H-14a and H-1 was in agreement with a trans ring-junction. Additional spatial interaction is shown in Figure 2 . Therefore, the structure of the new sesquiterpene isolated from T. quadrijuga was defined as ambrosanoli-10(14)-en-11, 12-diol (1) and named quadrijugol.
3β,4β-Dihydroxypregnan-16-one (2), was obtained as yellow. The IR spectrum showed bands at ν max 3440 (O-H stretching), 1720 (C=O stretching), 1940 (C-H stretching), 1450 (C-H stretching) and 1375 (CH 2 stretching) cm -1 . Comparative analysis of the 1 H-and DEPT 135°-13 C NMR spectra ( Table 2) revealed signals corresponding to 21 carbon atoms (2) . These data allowed us to recognize the presence of signals corresponding to three nonhydrogenated carbons [including one ketonic carbonyl at δ C 219.98 (C-16)], seven CH [including two oxymethines at δ C 72.33 (CH-3) and δ C 70.09 (CH-4)], eight CH 2 and three CH 3 , two carbinolic carbons (diol vicinal), corresponding to the signals at δ C 72.33 (CH-3) and 70.09 (CH-4) in the 13 C NMR spectrum, suggesting the presence of two hydroxyl groups. The HMQC spectrum allowed us to confirm these direct correlations (Table 2) Additional heteronuclear long-range couplings are summarized in Table 2 . These data allowed us to deduce the expanded molecular formulae (C)(C)(C=O)(CH) 5 (CH-OH) 2 (CH 2 ) 8 (CH 3 ) 3 = C 21 H 34 O 3 for 2. The EIMS spectrum of 2 showed a molecular ion [M] +. at m/z 334, in agreement with the molecular formula C 21 H 34 O 3 and with 1 H and 13 C NMR spectral data. The fragments observed seemed to justify that the principal peaks observed in the mass spectrum (Scheme 2) are compatible with the carbon skeleton of a pregnane steroid.
Thus, these data allowed us to recognize the presence of hydroxyl groups at C-3 (δ C 72.33) and C-4 (δ C 70.06), in agreement with the fragments attributed to m/z 231 and m/z 213. The fragmentation reactions proposed to justify the formation of these and other fragments are summarized in Scheme 2. Table 2) . Consistent with this deduction, the NOESY spectrum of 2 showed cross-peaks assigned to dipolar interaction (spatial proximity, Figure 3 Thus, the structure of the new pregnane steroid isolated from T. quadrijuga was established as 3β,4β-dihydroxypregan-16-one (2) . The results of the extensive application of 1D-and 2D-NMR spectral techniques were also used to confirm the structure and to establish the 1 H and 13 C resonance assignments of 1 and 2 (Tables 1 and 2) . 
Experimental

Purification and isolation:
The CH 2 Cl 2 fraction from T. quadrijuga stems was separated by droplet countercurrent chromatography using n-hexane: ethyl acetate: methanol: water (1: 2: 1.75 :1); this was chosen previously using a shake-flask method [14] . The 4solvent mixture (4500 mL) was mechanically shaken for 30 min and then briefly degassed under ultrasound (30 min). The DCCC machine was set up at 25º C and entirely filled with 1250 mL of the organic phase of the solvent system at a flow-rate of 2.5 mL/min. The aqueous phase of the solvent system was pumped into the column at a flow-rate of 0.5 mL/min in descendent mode. Part of the organic phase (160 mL) was pushed out of the DCCC column and the remaining stationary phase (1090 mL) corresponded to 87.2% of stationary phase retention. When the CCC column was well equilibrated, 2.9 g of the extract dissolved in both phases (20 mL) was injected through the injection valve. The eluting mobile phase was collected in 10 mL fractions; 193 were obtained. The fractions, analyzed by TLC and visualized under UV light (254 nm) and by spraying with vanillin-sulfuric acid and heating, were grouped into 18 fractions, of which fraction 5 (24.5mg) (2β,3β,4β-trihydroxypregnan-16-one), fraction 9 (45.0 mg) (kudtdiol) and fraction 11 (47.0 mg) (itesmol) were pure. Fraction 8 (238.3 mg) was rechromatographed on a silica gel column, eluting with n-hexane: ethyl acetate to afford 8 fractions. Fraction 4 afforded 1 (18 mg) and fraction 7 2 (7.5 mg). The n-hexane extract of the leaves (25.46 g) was subjected to CC using silica gel and eluting with n-hexane: ethyl acetate, affording 11 fractions. Fraction 4 (4.5 g) yielded sphatulenol (493.9 mg) and fraction 5 (1.8 g) afforded a mixture of sitosterol and stigmasterol steroids. Fraction 7 (1.97 g) was rechromatographed on a silica gel column, eluting with n-hexane: ethyl acetate, to afford niloticin (208.2 mg). Fraction 8 (1.9 g) was recrystallized from n-hexane: ethyl acetate to yield itesmol (11.7 mg). Fraction 10 (1.62 g) was rechromatographed on silica gel, eluting with n-hexane: ethyl acetate, to afford dihydroniloticin (48.4 mg) and piscidinol (113.1 mg).
Part of the methanol fractions from the leaves (21.11 g) was submitted to silica gel CC, eluting with n-hexane: ethyl acetate, affording 11 fractions. Fraction 6 (1.42 g) was rechromatographed with n-hexane: ethyl acetate to give 16 fractions. Fraction 12 was separated by preparative TLC using n-hexane: ethyl acetate (7:3) as the mobile phase, affording bourjotinolone B (13 mg). Rf : 0.4 (n-hexane-ethyl acetate, 1:1). IR (KBr): 3440, 2940, 2850, 1720, 1450 and 1375 cm -1 .
